Cell-free synthesis and affinity isolation of proteins on a nanomole scale.
The performance of conventional cell-free gene expression systems based on the Escherichia coli S30 extract can be significantly improved by using expression vectors that encode viral structural elements known to enhance translation in vivo and to protect mRNA from ribonuclease action. The expression vectors reported here are designed to produce a functionally active protein carrying the Strep-tag oligopeptide at its C-terminus. They can be used in translation, transcription-translation or replication-translation reactions. Depending on its type, the reaction yields up to 40 micrograms per mL, or about 1 nmol of a standard protein. The presence of Strep-tag allows the synthesized protein to be easily isolated on a streptavidin-agarose column under mild conditions and the entire procedure to be completed within one working day. The results show that standard low-cost, cell-free systems can serve for rapid preparation of purified proteins in amounts that can satisfy a number of needs of a research laboratory.